A SimpleProbe(®) real-time PCR assay for differentiating the cytochrome b M121I mutation in clinical specimens from dogs infected with Babesia gibsoni.
Babesia gibsoni (B. gibsoni) causes a canine tick-borne disease worldwide. The substitution of methionine with isoleucine (M121I) in the cytochrome b (CYTb) gene of B. gibsoni was identified as being associated with atovaquone resistance. Rapid identification of the drug-resistant strain is required to select a more effective combination of drugs, e.g., from atovaquone and azithromycin (AA) to clindamycin, diminazene, and imidocarb (CDI) combination. A SimpleProbe(®) real-time PCR assay was designed to detect the single nucleotide polymorphism at nucleotide 363 in CYTb gene of B. gibsoni and the sensitivity and specificity were evaluated by comparing the results from the conventional DNA sequencing method. Eighty-nine clinical blood samples were collected and analyzed in parallel with the SimpleProbe(®) assay and DNA sequencing. The assay identified 50 of 54 nt363G samples and had a sensitivity of 92.6% and a specificity of 100%. Thirty nt363T samples were correctly identified, as well, with a sensitivity of 100% and a specificity of 73.2%. However, this assay identified only one of 17 nt363A samples; the other 16 samples were misidentified as nt363T. The sensitivity of the nt363A identification was only 5.9%, and the specificity was 100%. When detecting the M121I mutation, 42 of 42 mutant samples were identified, with a sensitivity of 100%, and 45 of 47 wild type samples were identified, with a specificity of 95.7%. In conclusion, the SimpleProbe(®) assay could be used to detect the M121I mutation of the B. gibsoni CYTb from clinical specimens. This assay provides a reliable and sensitive tool for differentiating between the atovaquone-resistant strain and the non-resistant strain.